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Introduction
Freezing is one of the best food preservation processes. For maximum quality retention, washing treatments may
precede freezing. In the case of fruits, the use of disinfectants such as hydrogen peroxide and weak chlorine solutions is
common for cleaning and purifying purposes. More recently, ozone is gaining importance in the food processing domain,
due to its strong oxidising characteristics, being one of the most natural purification and disinfectant agents for fresh
produce and water treatment (Suslow, 1999).
Ozone may be used as an alternative non-chemical treatment, with the potential of increasing shelf life of the processed
foods. Several studies have shown that ozonation is in fact an appropriate method to guarantee food quality and safety
(Khadre et al., 2001; Guzel-Seydim et al., 2004; Manousaridis et al., 2005).
 Samples treated with water or ozonated water did not show significant differences in colour or anthocyanins content,
when compared to fresh strawberries.
 During frozen storage, the total colour difference and anthocyanins content of samples treated with water or ozonated
water were identical to the ones observed for untreated samples.
 No significant temperature effect was detected.
 Conclusions were similar for colour measurements at product external surfaces or in homogenized samples.
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 The main objective of the work was to study the influence of ozone in aqueous solution, used as a pre-treatment to 
freezing and frozen storage, on strawberries quality parameters (pH, colour, anthocyanines and texture). 
Materials and Methods
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 Experiments of group II were carried out using a pilot equipment. An ozone generator
(OZ5, SPO3, Sociedade Portuguesa de Ozono, Portugal) was interconnected to a
container (158 L) filled with tap water.
 Ozone was continuously incorporated into water (at ~ 15ºC), and its content was
indirectly measured by potential difference (SZ 265, B&C Electronics).
freezing at -30 ºC for 40 minutes (blast and fluidized bed freezer; FT36, Armfield, UK); storage at -7 or -
30 ºC for 77 days
treatment with ozonated water (2 ppm) at 15 ºC for 2 minutes, followed by a procedure similar to group I
Group I
treatment with water at 15 ºC for 2 minutes, followed by a procedure
similar to group I (used as control of group II)
Group II
Group III
Influence of treatments and frozen storage on texture
Ozone pre-treatment did not affect texture parameters, when compared to fresh samples.
 The freezing process affected hardness and elasticity of strawberries independently of the pre treatment used
under froz n conditions (days)
Storage time under frozen conditions (days)
Ozone generator
Measured using the Hunter (L, a and b) scale, with a colourimeter (CR-300, Minolta) at surface (10
replicates) and in homogenised samples (3 replicates).
The total colour difference [ , being index 0 indicative of initial reference values of
fresh product] was the parameter considered for colour evaluation.
Measured by potenciometry (GLP 22, Crison), after samples homogenisation and filtration.
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Strawberries, after treatment and at different storage periods, were analysed in terms of:
pH
Colour
were assayed by spectrophotometric technique (spectrophotometer UV-1601, Shimadzu).Anthocyanins
, - .
Hardness of frozen samples decrease approximately 75% when compared to fresh strawberries. Elasticity increase
significantly.























hardness, springiness, cohesivity, gomosity and elasticity were evaluated through texture profile
analysis, using a texturometer (TA - XT2plus, Stable Micro Systems Lda, UK), equipped with a 5 kg load
cell and a 10 mm diameter cylindrical probe (30 replicates).
Texture
Results and Discussion
Influence of treatments and frozen storage on pH
Conclusion
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 The experimental results obtained, from all treatments, were compared by analysis of variance (two-way ANOVA,










 pH values were normalized in relation to fresh products’ values (pH0).
No tendency was observed on pH values of samples submitted to the different treatments and during frozen storage at
-7ºC or -30ºC.
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